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alleviate such issues, we have been investigating the use of allogeneic
chondrocyte sheets for knee cartilage repair. In another ongoing clinical
study, chondrocytes obtained from surgery of young polydactyly
patients are being stocked and used, as necessary for transplantation, to
create chondrocyte sheets. The polydactyly chondrocyte sheets will
then be transplanted to patients, and the safety and effectiveness of
treatment are to be evaluated as endpoints in this study.
To establish chondrocytes derived from polydactyly patients as a source
for cell sheets, we have previously veriﬁed their safety by performing
subcutaneous transplantation to severely immunodeﬁcient mice (NOG
mice) to test for tumorigenicity, array CGH, and G band for karyotype
analysis. To further evaluate the properties of polydactyly chondrocytes
in this study, we conducted a comparative microarray analysis of
chondrocytes obtained from young polydactyly patients and those
obtained from adult knees. We report genes unique to polydactyly
chondrocytes, and several miRNA candidates that may be responsible
for modulating their gene expression.
Methods: Experiments were performed under the approval and guid-
ance of the Clinical Research Review Committee of Tokai University
School of Medicine. Informed consents were obtained in all cases.
Cartilaginous tissue from young polydactyly patients (6 patients; age,
11-16 months; average age, 13 months) was collected, minced, and
digested in collagenase, and the isolated cells were cultured and treated
as polydactyly chondrocytes. Cartilaginous tissue from non-loading
parts of knees of adult patients with anterior cruciate ligament (ACL)
injury (3 patients; age, 15-31 years; average age, 22.3 years) was
obtained, and adult knee chondrocytes were similarly isolated and
cultured. Total RNAwas extracted from both cultured chondrocytes, and
Agilent Human GE 4x44K v2 and Agilent Human miRNA Microarray
(V3) 8x15k were utilized to map gene and miRNA expressions,
respectively. Agilent GeneSpring GX version 11.0.2 was used to identify
and analyze genes and miRNAs with changes in expression of greater
than 1.5 fold (student t-test P-value < 0.05).
Results: Microarray data from polydactyly chondrocytes (n¼6) and
adult knee chondrocytes (n¼3) were obtained and analysis was per-
formed on probes showing signiﬁcant signals in 2 or more samples. We
identiﬁed differences in gene expression between polydactyly chon-
drocytes and adult knee chondrocytes in 2,323 out of 23,678 probes.
Out of the 2,323 probes, 1,304 had higher expression and 1,019 probes
had lower expression in polydactyly chondrocytes. Furthermore, of the
140 probes for miRNA expression, 8 probes had higher expression and
22 had lower expression in polydactyly chondrocytes. Pathway analysis
identiﬁed no less than 3 miRNA candidates that may regulate gene
expression of key genes in polydactyly chondrocytes compared with
adult knee chondrocytes.
Conclusions: We were able to identify several miRNA candidates
characterize the difference between polydactyly chondrocytes and
adult knee chondrocytes. Through further studies, we may be able to
use synthetic nucleic acids that mimic miRNA activity to give young
polydactyly chondrocytes adult-like characteristics.
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CARTILAGE REGENERATION AND INTERMITTENT HYDROSTATIC
PRESSURE: A ROLE FOR MSCS
K. Dijkstra y, S.C. Mastbergen y, H.B. Karperien z, F.P. Lafeber y. yUniv.
Med. Ctr. Utrecht, Utrecht, Netherlands; zUniv. of Twente, Enschede,
Netherlands
Purpose: Cartilage regeneration is observed after joint distraction in the
treatment of severe knee osteoarthritis (Wiegant et al 2013). More than
20%-denuded bone is completely ﬁlled in 1 year, which cannot be solely
the result of matrix synthesis by resident chondrocytes.We hypothesize
that MSCs play a trophic role on resident chondrocytes. The intra-
articular intermittent hydrostatic pressure (IHP) in the human knee
during distraction is thought to induce activation of this trophic effect.
The current study evaluates the effect of IHP on in vitro expression of
regenerative mediators in hMSCs.
Methods: The IHP culture setup consists of twovessels, a pressure vessel
and a control vessel. IHP between Patm and Patm þ 15 kPa, (as found in
vivo) is applied to the cells at a frequency of 0.33Hz. The vessels are
placed in a regular incubator (T¼ 37 C, [O2]¼ 20%, [CO2]¼ 5%, RH¼95%.
Bone marrow derived human MSCs (n¼5 donors) monolayer culture
was performed in the IHP setup for 6h, 24h and 48h. mRNA expression
levels for a set of cartilage-homeostasis related genes were determined,using hypoxanthine phosphoribosyltransferase (HPRT1) as a reference
gene. Targets were; ﬁbroblast growth factor 1, 2 and 18 (FGF1, 2, 18),
tissue inhibitor of metalloproteinase 1 and 2 (TIMP1,2), transforming
growth factor b 1 (TGFb1), insulin-like growth factor 1 (IGF1) and
hepatocyte growth factor (HGF). The comparative Ct method (DCt/
DDCt) was used to analyse the qPCR data.
Results: IHP affected gene expression of cartilage-homeostasis related
targets with a large inter donor variation (ﬁgure 1). Overall, mild
upregulation of FGF2 and TGFb1 was already seen after 6h under IHP.
FGF1 expression shows hardly an effect, and amild downregulationwas
seen for FGF18, TIMP1 IGF1 and HGF. Interestingly, TIMP2 shows a
signiﬁcant downregulation for all donors.
Conclusions: Under IHC a mild early upregulation of FGF2, TGFb1 and a
mild downregulation of FGF18, TIMP1, IGF1 and HGF was seen. TIMP2 is
the only target that shows a signiﬁcant downregulation for all donors.
This data suggests a ﬁrst step in an early regenerative response upon
IHC in hMSCs. Additional experiments are warranted to further eluci-
date the exact role of IHP on hMCS.
Figure 1. mRNA expression of of cartilage-homeostasis related genes
under inﬂuence of IHP.
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PROXIMAL EFFECTS OF UNLOADER BRACING FOR MEDIAL KNEE
OSTEOARTHRITIS
F. Halfdanardottir y, þ. Ingvarsson z, K. Briem y. yUniv. of Iceland,
Reykjavík, Iceland; z €Ossur, Reykjavík, Iceland
Purpose: Persons with medial knee osteoarthritis (OA) are thought to
adopt increased frontal plane trunk sway to reduce medial compart-
ment loading. This type of compensatory motion may affect bilateral
muscle function and loading of the lower extremity joints, and thereby
impact risk of developing multi-articular OA. Unloading valgus knee
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A367braces are frequently prescribed for symptomatic relief for individuals
with uni-compartmental knee OA. However, little is known about their
potential effect on the mechanics of other lower extremity joints, or
about their inﬂuence on hip abductor muscles that may contribute to
trunk sway. Furthermore, most studies have focused on an older pop-
ulation while it is the <60 years who possibly stand to gain the most
from conservative therapy. The purpose of this study was therefore to
assess frontal plane hip and trunk biomechanics and hip muscle func-
tion in a relatively young, active OA patient population and examine the
effects of an unloading brace (UnloaderOne®) thereon.
Methods: Seventeenmale patients (age 40-60 years) with symptomatic
medial knee OA and conﬁrmed Kellgren-Lawrence grade II or III
radiographic scores were recruited for the study. All had received a
prescription for an unloading brace. Fourteen asymptomatic males
were recruited as controls (CTRL). Conventional gait analysis was per-
formed to assess kinematic and kinetic patterns during overground
walking. OA participants were assessed both with and without the
brace during an initial assessment within 48 hours of brace ﬁtting and
again 4 weeks later. Isometric hip abductor strength was measured and
activation levels of gluteusmedius (Gmed) and tensor fasciae latae (TFL)
muscles were monitored with surface electromyography (EMG). Knee
pain and function were assessed with questionnaires (KOOS and KOS-
ADLS). Due to the great variability in the response to the brace over the
4 week period, as measured by the self-reported knee outcome ques-
tionnaires, OA participants were stratiﬁed into responders (R) and non-
responders (NR) according to OARSI - OMERACT criteria for clinical
trials. Alpha was set at 0.05 for statistical analyses, which included
correlations, t-tests and repeated measures analysis of variance.
Results: No group differences were found for age, BMI, or normalized
hip abductor muscle strength. Overall, self-report scores of OA partic-
ipants improved (p<0.05), but great variability was seen in the
response. At baseline the Rs had lower scores than the NRs on pain,
symptoms and ACL subscales of the KOOS questionnaire (p<0.05), after
4 weeks brace treatment the Rs had improved more than NRs on all
KOOS subscales (p<0.05). OA participants demonstrated less trunk lean
to stance side at initial contact (IC) (p¼0.015), and a delay in transition
of trunk lean from stance to contralateral side, compared to CTRLs.
Rs also had greater frontal plane trunk excursion during stance phase
(p¼0.034) than CTRLs and NRs. An overall increase in trunk lean at IC
(p<0.05) and a decrease in excursion (p<0.01) was found at follow up.
No intergroup or interlimb differences were found for hip adduction
moments or angles and no changes were detected over time for thoseClinical characteristics of ﬁve identiﬁed phenotypes and total study group in the AMS
1: Minimal joint
disease phenotype
2: Strong muscle
strength phenotype
3: Severe r
OA phenot
n 154 114 116
Isokinetic muscle strength, Nm 57.0 ± 20.8 124.3 ± 23.1* 53.0 ± 22.
BMI,kg/m2 27.5 ± 4.0 28.8 ± 3.8 29.6 ± 4.3
K/L 0-1 69% 22% 0%
K/L 2 31% 35% 0%
K/L 3 0% 31% 55%y
K/L 4 0% 12% 45%y
Depressive mood (HADS) 3.3 ± 2.0 3.4 ± 2.5 4.0 ± 2.7parameters. No signiﬁcant group or interlimb differences were found
for peak muscle activation levels of Gmed at baseline but peak activa-
tion levels of TFL were signiﬁcantly higher for R than CTRLs (p<0.001)
and NRs (p<0.001). Rs demonstrated an increase in Gmed peak muscle
activation level when wearing the brace (p<0.01).
Conclusions: Overall, self-report scores improved after a 4 week brace
treatment, while frontal plane angles or moments at the hip were not
affected. Variability in treatment response, despite signiﬁcant mean
improvement, is a reality that is clinically important to acknowledge.
Muscle activation patterns of the hip abductors differed between CTRLs
and OA participants, and there also appeared to be differences inmuscle
activation between those who responded to unloader bracing treat-
ment after 4 weeks and those who didn't. Further studies to identify
clinical baseline factors that could predict which patients are likely to
beneﬁt from using an unloading brace seem to be justiﬁed.The differ-
ences involving the trunk involved both excursion and timing of its
lateral shift and, although small, seem to represent a compensatory
mechanism which the brace appeared to affect over time. The sig-
niﬁcance of this, with respect to knee joint loading or progression of
multi-articular OA is, however, unclear and further studies are war-
ranted.
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CLINICAL PHENOTYPES IN PATIENTS WITH KNEE OSTEOARTHRITIS:
A STUDY IN THE AMSTERDAM OSTEOARTHRITIS COHORT
M. van der Esch, Sr. y, J. Knoop y, M. van der Leeden y,z, L. Roorda y,
W. Lems z, D. Knol z, J. Dekker z. yAmsterdam rehabilitation research
centre Reade, Amsterdam, Netherlands; zVU Univ. Med. Ctr., Amsterdam,
Netherlands
Purpose: Knee osteoarthritis (OA) is a heterogeneous disease with dis-
tinct characteristics during the various stages of disease progression. It
has been hypothesized that knee OA consists of different subgroups or
phenotypes. To identify subgroups or phenotypes, several approaches
are available, focusing on etiological and risk factors (metabolic, trau-
matic, inﬂammatory, and subchondral bone turnover), focusing on
genetic factors, or focusingonclinical characteristics. The latterapproach
seems particularly relevant, as the ultimate goal of identifying clinical
phenotypes is that clinicians can identify andmanage subgroups of knee
OA patients in their practices. Therefore the purpose of the study was to
identify and validate previously established phenotypes of knee osteo-
arthritis (OA) based on similarities in clinical patient characteristics.
Methods: Knee OA patients (N ¼ 551) from the Amsterdam Osteo-
arthritis (AMS-OA) cohort provided data. Four clinical patient charac-
teristics were assessed: upper leg muscle strength, body mass index
(BMI), radiographic severity (Kellgren/Lawrence [KL] grade), and
depressive mood (the Hospital Anxiety and Depression Scale [HADS]
questionnaire). Cluster analysis was performed to identify the optimal
number of phenotypes. Differences in clinical characteristics between
the phenotypes were analyzed with ANOVA.
Results: Cluster analysis identiﬁed ﬁve phenotypes of knee OA patients:
“minimal joint disease phenotype”, “strong muscle strength pheno-
type”, “severe radiographic OA phenotype”, “obese phenotype”, and
“depressive mood phenotype".
Conclusions: Among patients with knee OA, ﬁve phenotypes were
identiﬁed based on four clinical characteristics. To a high degree, the
results are a replication of earlier ﬁndings in the OsteoArthritis Ini-
tiative, indicating that these ﬁve phenotypes seem a stable, valid, and
clinically relevant ﬁnding.-OA cohort
adiographic
ype
4: Obese phenotype 5: Depressive phenotype Total study group
81 86 551
8 61.2 ± 27.3 55.3 ± 22.8 70.3 ± 35.8
41.3 ± 5.0** 28.5 ± 4.4 30.4 ± 6.2
31% 56% 37%
35% 37% 27%
23% 7% 22%
11% 0% 14%
5.2 ±3.4 10.2 ± 2.3yy 4.8 ± 3.5
